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(54) ARALKYLPIPERIDINE DERIVATIVE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound 
useful as an acetylcholinesterase inhibitor and useful 
for treating and preventing various senile dementia, 
especially senile demantia of Alzheimer type. 

SOLUTION: This compound is represented by formula I 
{A is formula II [C is H or hydroxy; D is H or a lower 
hydroxyalkyl; R is H, a lower alkyl or a lower alkoxy; 
(m) is 0-4], etc.; B is H, hydroxy, etc.; (n) is 0-2} or 
its salt, e.g. 1 -benzyl-4-(5, 6-dimethoxy-1-indanon-2yl) 
hydroxymethylpiperidine. The compound of formula I is 
obtained by reacting a compound of formula III with a 
compound of formula IV. The compound of formula I is 
has strong acetylcholinesterase inhibiting activity 
having high selectivity and increases an amount of 
acetylcholine in a brain and is useful for treating and 
preventing memory disturbance, etc. The compound is 
orally, intravenously, intramuscularly, transrectal^ or 
percutaneusly administered at a daily dose of 
0.01 -1 OOOmg, preferably 1 -1 OOmg. 
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t tc m m. m $ ^ \i s ^ , ^ ft rjf j ^ c n 6 \z m %c $ n & n 

c ^ ] 

[0 0 4 6 ] 
t f t 1 9 ] 

MeO, 



P OH 



MeO 

[0 0 4 7 ] ^^i^ft^#i«^^^tc^^^ ^iii>^ 2 flti 
& w l , [ft 4 ® si yt 3* ^ 14 ^ # -r ^» ft. m & t± 2 

aiWyrXr^T-d), (2)t LTfi^nS. 



( 6 ) 



9 



[ 0 0 4 8 ] 
[ it 2 0 ] 
MeO. 



2e& + ~o-o 



? OH 



MeO 



[ 0 0 4 9 ] 5, 6-v > h * f > # / > 5. 00g(26. 0 

DimoD^f h7t KD77> I 00m I \Z ffi m b - £ ^ # UH 

;^X^^7 = K (HMPA) 4. 53m 1(26.0 
mmo I ) $ ffi A I//:, ft £ - 7 8*0 K Xi W U , 'J 7 O A ■ 
yWVT'D^l.r^F^^fh^hFP;?/), 1. 
5M—> ^ n > [CASai**-^. 1 2 33 33-84-6] I 

9. 1 m I (28. 7mmol) * Jjt! * 1 HH 82 ^ U . -78X: T I- 
^ > v JI/-4-* ;i/ 5 )V e ^ U / > 6. 3 5g(31 . 2nnol) <D f 

b 7 t H D y ? > (30ml) mm £ ft: A L & > -78^ 13 T 1 
5#&# U . IX-tfift 7>^X?A*i#^£j!jll*T&jt 
3; -V ft U L Jt & , W !H U £ IS & £ ffi Jfc b , * d d * Ji, A 
/n-"\*-tf- >A> £ HIOl iU5 fa b . Izl^Jfe^ £ U, ftjffl 
<t&®<D U-^V- (1) 1.23g£f!>fc. (IR 35 ; 

1 2%) 

& t , & a* * fft & x ^ )v\z x to mi u . *r m m & s e> i= 

lcriSfc#L£. AS & . MEiS^LTf^n 

^ >/ * 9 J KIT Iff SSL. (zlfcgifa 0.4g£ 

fif;, £ ft £ ^ n D * ;i/ A / n-"\ * it > £ p> ifeS fa b . 

afi^atlt, SSft^^OyJXr l/t7-(2) 0. 

26g€fi>fc. (iRafS ; 2. 5%) 

[0 0 5 0] is ~T T^^r \s T — (1) 

Riiiti (TLC) ; 0.4 5 ( Jfi {fc ;* ^ U > : ;* ^ / - )V = 1 0 : 
NC. / S, _ /=\ NC 



1 0 



20 



30 



WMT9-268176 
10 



1). 



Ht^X : 205-206r . 

1 H-NMR(400MHz. CDCU ) ; (5 (ppm) 1 . 50-1 . 60 (2H. m) . I . 6 
0-1. 7 3(2H.m). 1 . 7 9 ( 1 H. dd . i = 4Hz . 1 3Hz) . 1 . 9 2 - 2 . 0 2 ( 2H . 
m), 2. 74-2. 84 (2H. n). 2. 98 (2H. b I . J = 1 IHz), 3. 1 7 (1 H. dd, J 
= 8Hz. 17Hz), 3.51 (2H,s). 3. 67 (1H. dd. J = 3 . 2Hz , 8Hz ) . 3.90 
(3H. s). 3. 9 6 (3H, s) . 4. 30 (1 H, bs) . 6. 86 <1H. s) . 7. 1 5 <1H. 
s) > 7. 2 2-7. 3 5 (5H, m) . 
FAB-.MS ; m/z =3 9 6 (M + H ) . 

[0 0 5 1] V 7 'A"r V ^ ^ - {I) 
Rflft (TLC) ; 0.36(«i{t^^U>:^^y>-;i/=10: 
1) . 

m& ; 1 7 6- 1 771C . 

' H-NMR(400MHz, CDCU ) ; 6 (ppm) 1 . 36- 1 . 5 7 (3H. m) , 1.5 
8-1.65(lH.m). 1.93-2.03(4H,m), 2.82-2.87(lH.m). 2.93- 
3.0l(2H,m).3.03(lH,d.J = 8Hz),3.16(lH,dd,J = 4Hz,17H 
z). 3. 5 3 (2H, s), 3. 8 9 (3H, s). 3. 9 6 (3H, s), 4. 1 3 ( 1 H, dd , J = 
2. 4Hz, 8Hz) . 6. 88 (1H, s) . 7. 1 4 ( 1 H. s ) , 7 . 2 3- 7 . 3 4 ( 5H, m) . 
FAB-MS ; m/z=396 (M+H' ) . 
[ 0 0 5 2 ] mMM 2 i-^>VJb-4-t- Kd*->-4- 
( 5 . 6-x ^ b ± ->- l --T > y / >-2-> f 2kJ_b FP^y^f 

[ 0 0 5 3 ] 
[ ft 2 1 ] 

MeO v 
MeO'' 



OH 




HO 



[o o 54] xi&mittem^tt^ft^-^ftt&mu^ 2 m 

-|5)y7^f^7-(3), (4) £ I, T ft 6 ft * . 
[ 0 0 5 5 ] 
[ <t 2 2 ] 



MeO, 
MeO' 



Meo 7 ^ TMSO ^ f (5) X ^ 



9 OH 



MoO 



[ 0 0 5 6 ] <S 1-^ > V ;i/-4--> 7 / -4- K 'J * * )l zs 
>±J±2Ut V b f ^ U ^ > M S g» J fi ( 2) 

1-^ > y Jl/-4-> 7 / -4 - t H D + y ^ U y > (I) [CAS 
a^ff^, 6094-60-6] 10. 3g(47. 7mmol) £ ifi <t * ^ U 
> (100ml) \zm m ^5K^Mri3K?&T, ^ n a h U 
^ ;i/ > ^ > 7. 28ml (57. 3mmol) . h'Jl^^7 5> 7.32 



50 



ml (52. 5niniol)*a»T», 14? M T 30# [li] St ft L tz . 
|;^DDhU/f^'>7> 4. 24ml (33. 4mmo I ) £ jJIl yt > 
'MM \Z T 1H* III] 154> L 10%-tti<t 7 > ^ n ^ A /K 
^«ct, 2N-tfil« Sftl A Tattle* *«fet*U . ^^l^telfJ 
&ttl*tiTifc^Ufc. «£ it» ^ . MJ£iBI8LfJe>ftfcSS?ft 
£ -f y y o tr ^ x - ^- ;n: t K1 ft L , jfcfi(B#tLT« 



( 

i 1 

fflft£4fc<2> 8.09g£ff*fc. (W.m ; 52%) 
[ 0 0 5 7 ] ' H-NMR (4 00MHz. CDC Is); 6 (ppm) 0.25(9 

H, s). 2. lO(lH.bs), 2. 24 ( 1 H. bs) . 2. 69-3. 0 1 (4H. ■) . 3.34 
()H.bs).3.52(lH.bs),4.12-4.22(2H,bs).7.42-7.48(3H, 
m). 7. 61-7. 70(2H, bs). 

FAB-MS ; m/z = 2 8 9 (M + H' ) . 
[ 0 0 5 8 ] <2) l-^VvJb-4-^)l/? il-4-N'J ^Jl 
-V »J ;i K ^ 'J > C3J 

mJ fti <H #J ( 2 ) 8. 01g(24. 7mmol) £ J&ft: ^ P > (1 50ml) 

)l 5. ~ O I* / ^ * > mm 61. 6ml (61. 6mmol) £-55t; \Z 
T 10$>|H]j&*ttTi»T b fe. -65 , C(::T30#ie#Lfc&, 

I . OM-xK iftv-f V 7 )l Y )l< BL ~ O Ja / s\ * V > 

7. 40ml (7. 4 0mmol) £ Jjf] A £ £ \Z 1 5fii]y>tt£ # U o 5 0%-ffr 

I OX-ifc i* h U 13 Ttffc 

Mffii&fth 1 Li&ft*{*fa:K<z>&^t^^ 

(3) 4.67g«fi^. I©fe©K«ait4:i«:<*Ofi 
JfcKJlJ ^fec (JRSH : 65X) 

[ 0 0 5 9 ]' H-NMR (400MHz, CDC Is); d (ppm) 0.15(9 
H, s) . 1 . 54-1. 62 (2H.B). 1 . 8 6- 1 . 9 5 ( 2H. m) . 2 . 3 7- 2 . 4 7 (2H, 
m) . 2. 5 4-2. 65 (2H, m) . 3. 51 (2H, s) . 7. 2 5- 7. 34 (5H. m) , 9. 50 
(1H, s) . 

[ 0 0 6 0 ] <3> l-^>i;ib-4-(5.fi-yn»V-l-^> 
^ / > -2-< h h'P^y^f ;p-4- h 'J / f /k> 'J 
1*) i? > ( 5) 

5, 6- v j* h * v-l-<< > y y > (4) 6. 1 5g(32. Ommol) £ x 

h7 t KD7 7>(80ni)i:^j|?u, ^^-tr^^u^x* 

;U 7 ^ M (HMPA) 5. 56ml (32. Ommol) £ All k tz . £ 2> PH 

T . -78*: # # u , uf5A • ywy^at: 

Jl/75 H • ^ y (f h 7 t F □ 7 7 >), 1. 5M- v ^7 n ^\ 

20. 3ml (30. 4mmo I) £ ftl A 25^>fJ!3 U £ . - 
7 8 "C T fj»J IE Yfc $J ( 3 ) 4. 66g(l 6. Ommo I ) CD t h 7 k H 
P 7 7 > <30ml)»« £ 10$>*> ttTi»T U . $ 6 (3-7 8^ 
llT30»itt«s Ufc. &ftJifcfL7>^-r7A*^&£zk<Z) 
(l:l)2M^$£J'JU;iT£M3;T?#i&l'*:&, W 1% X ^ )V 
\Z X «1 tH U , # » 10 £ $ «=> fi@ Hi & ifi* tC T V tz • 

yiM7A^p-?hy77^ - («Aft^^u>x^^y 

3. 94g£f9fc. (iK# ; 51%) 

[ 0 0 6 1 ] (U^; 174-1 75*C . 
' H-NMR (4 00MHz, CDC 1 3 ) ; 6 (ppm) 0.02(9H.s), 1.31-1. 3 
8 OH. m). 1.44-1.60(2H.m), 1. 75-1. 82 (I H. n) . 2. 28-2. 40 
(2H, m) . 2. 5 7-2. 76 (2H, n). 3. 08-3. 1 3(1H. m) . 3. 20-3 . 34 (2 
H, m) . 3. 4 5-3. 56 (2H, m). 3. 90 (3H, s) . 3. 96 (3H. s), 4. 1 3 (1 
H. s) . 6. 85 (1H, s). 7. I 6(1H. s) . 7. 21-7. 34<5H.m) . 
FAB-MS ; m/z=4 84 (M + H* ) . 

[ 0 0 6 2 ] ® l-^>y'Jl-4-P KD»->.>4-(5J-v)( 

h * v - 1 - >^/>-2--r;b)H h- □ ^ -> ^ ^ 1^ ^ ij 



7 ) ^IM 9 - 2 6 8 1 7 6 

1 2 

7^ h 7 t KP77>(25nl)i:i.0JI-7yftf h^^f JP 
T>^^^A/^h^fcKP7^>i#f& 9.1 8m 1(9. 18mm 
ol)£/j|l*_, /KtfTF* WflSfl:^* (5) 2. 96g(6. 12mmol)<Z) 
fh7t Fo77>{lOral)j§ffi$iTlt. 15t> [11] St 
U & , fit fi£ x ^ ;i/ & JUll > ft! Hi IE ^ zK I' T m . & ft 

^ £8 ic w m x ^ ;w £ m x , rr mi u /t is & €: att is u . ^ 

ji{t^^^y7XrUf7-(3) 1.73g^^/to 
10 ffl «f U , y'Ji3fJ^7A^D7h^77^{ - («A<tP< 

^ u > / * 9 j - )i % ) \z t m m v , $ e> c « rt & « 

©y7Xrl/t7-(3) 0. 18g*^fc. dK^; ^75X) 

t ^* m v . hh ®*«wttiUAft«>** r m r£ t \z m ffi u ^ 

U^-T" (3)&^fc. 
[0 0 6 3] vT^^W^V-(3) 
Ht^X ; 185-1 86"C . 

' H-NMR(400MHz, DMSO-d* ) ; 6 (ppm) I . 2 6- 1 . 4 2 (2H, m) , 
2 0 1. 61-1. 81 (2H,m). 2. 19-2. 28 (2H. n), 2. 4 8-2. 58 (2H,m). 2. 
87-2.96(2H.m). 3. I 4-3. 2 2 ( 1 H, m) , 3.43(2H,ABq.J = 14Hz). 
3. 7 6 (3H, s) . 3. 8 4 (3H, s) . 3. 8 5 (1H. m). 4. 1 1 (1H, s). 4. 7 I (1 
H,d,J = 6.2HzK7.03(IH,s),7.08(lH,s).7.19-7.33(5H, 
m). 

FAB-MS ; m/z=4 1 2 (M+H + ) . 

HPLC (Inertsil ODS-2. 4. 6x 150mm, CH 3 CN : H: 0 : 7 0%HC 1 
04=300:700:1, l.Oml/min, 254nm) retention time : 
3.78min (100%). 
[ 0 0 6 4 ] (5) 1 - ^ > it J1/-4-H K a * ->-4-(5. b-is ^ 
30 b dr y > ^ / > -2— f b HP^y/f )^^'J 

> f X ± (4)1 
lift UiMt-fr #J (5) 9 74mg(2. 0 1 mmo I ) ^ * 9 J — )V ( I Om ! ) \Z 
ffiML, xK^T, 2. Oml (4. Ommol) & ffi T b tz . 

l> tz'&> **5«fc ^p^x^;i/^jjii A, fiSHilB 
@ xfc c T ifi % tt £ u x a> e> #1 Ml L , m%\&tik;fc\zTVtft 
is fz 0 u )±. m m 0 r fi e> n ^ b m z > u * y ;u 

* ) 11 t «f sa l , [§i w m z & tsm & * m m u ^ & . ^ ^ 

y-^tttilt^^uxojg'&ttdjjS^U, $1 tfi W III u 
40 #i#>3 ITijiiiliETi:i8i U » * 0, Ifi^'JXA 
^ t LTeiiaft^^© y*7X 7- V (4) 376mg$:fi 

fzo (Mm ; 4 5%) 

[ 0 0 6 5 ] y'7XfK7-(4) 
fifi^t ; 180-1 81 r . 

' H-XMR(400MHz, DMSO-d. ) ; 6 (ppm) I . 31-1. 77 (4H, m) , 
2. 2 0- 2. 33 (2H, m) , 2 . 4 8- 2 . 5 7 ( 2H, m) . 3 . 04 -3 . 2 5 ( 3H. m) . 3 . 
45(2H,ABq.J = 14Hz).3.53(lH,dd,J = 3.7Hz.5.6Hz),3.79(3 
H, s) . 3. 87 (3H, s) . 4. 64 (1H. s). 4. 86 (1H. d, J = 5. 6Hz), 7. 0 5 
OH, s) , 7. 1 2 (1H, s). 7. 2 0-7. 34 <5H. m) . 
50 FAB-MS ; m/z=412(M+H* ). 



( 8 ) 
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HPLC (Incrtsil ODS-2, 4.6X!50mm, CHs CN : H? 0 : 7 0XHC I 
04 =300:700:1, I.Oml/min, 2 54 nm) r c 1 e n I ion time : 
4. 85min (99. 2%) . 

[ 0 0 6 6 ] miasm a i-^ > v ju-4-p. k p * ->-4- 

( 5 fi-^ )t K*v-l-f >^ / >-2-*f ZkJ * ^ Jb K ^ 'J is 

v cd £ r,E 
[ 0 0 6 7 ] 



9 - 2 6 8 1 7 

1 4 



[ ft 2 3 ] 
MeO. 



MeO 



[ 0 0 6 8 ] 
[it 2 4 ] 




HO 



(D 



OEl 



HO, 
OHC' 



(3) 



MeO. 




HO 



[ 0 0 6 9 ] (P l-^>v;P-4-h E P =E V-4-(S . 6-V * 
ht->-l-f > y / > - 2— f ')f>)^f /l^K^'J v > (5 ) 20 

-r y v 7 - h ^ ;u - 1 H- ^ > :/ h 'J 7 V - Jl ( m % ; i H 
> »/ h u 7 - ;i/ - 1 -- r ;i/ * 5=- ;u • -f v->7=K) 2 

0. Og(l 26mmol ) £ t=* h 5 fc K □ 7 7 >(500nl) I: I , 
3! ^f? Iffl&xk 1-^ > ;U-4-t? ^ U h* > (1) 23. 4m 

t ( t 26mmo I ) . ( M zK ) X ^ / — )l I 4 . 8m I ( 254mmo 1 ) £ ft 

90%-7J U A • t-7* h + v M 31. 5g(253mmol) * 
m*fc. *?frT30$>fHiiS#L*:&, £ M K T ~ I& i£ 
L , zK £ M * , fit-: f& x ^ jh: t to iU L, fc - fim®&& ft 

ut<l-&«5(2) 32.i g ^^^o n <o si a* tt tt as -r s e t 30 

[ 0 0 7 0 ] 1: aE tit] « ^ jff * 7^ H 7 t M P V 7 > ( 1 00m 
Dil^^L, 2X-8iBft 100ml^;jUx., 3g ill K T - # 
Lfc. 3ktt>\ 2N-7K Hfe <t ^" h 'J * A zK i$ & 120ml£& 

*fcJnAfc», ffilxf jh: TttiUi U tz . MJ± 

it<$ fa tSft&f&Vinm 9.06g£f3fc. 

c jft tt $ b^tSMSlStSC <h ft L tz # co JK £ ffl 
t^:, 40 

[0 O 7 1 1 *5. 6-v * h + y-l-<>yy>(4) 6. 35g(3 
3. Ommol) * xl-7fcKn:77>(100inlIC##L, 3? 5& 2* 
Iffl^T. A^-lt/f J^X^^75 H 5. 75ml (33. Ommo 
D^SAl/Jt. d n Sr-78t: KffitfJ U . 'J^^A-v^ 

i ;7"ot:ji/75H' : ey(fh7tHo77>) 1 i . sm- 

y^PA^it>^^ 2 2. 0ml (33. Ommo 1 ) £ jjfl 7L 4 0 fU] & 
f h7t Ha77>(30ml)^^5^AL/:t, # * K 3? 
Mc€rlniAfc»» »«Xf;b CTiWO, *j tt IB £ 3 6> iC 50 



^ 4^ ffi & » , :n*y'j*y;^7A^D7K7 

7 * - (ant;*^^/*^/-;!^) IC T ft'i SB u , a 

^^fA 5.oog*ftfc. c n * x 37 / - ;i/^ & l . 

tl^i^^ t LT^^<t^#l (5) 3.01g^^^o [<t^«5 
(3) ^ ^ CO IK ^ ; 23*] 

[ 0 0 7 2 ] Iti; 174-17 510- 
' H-XMR(400MHz. CDC I • ) ; (5 (ppm) 1.77 (2H, bd , J = 1 3Hz) > 
1 . 88-2. 05 (3H, m) , 2 . 4 6 (2H, d t . J = 2 . 4Hz . MHz). 2.63-2.71 
(2H. m) . 3. 5 5 (2H, s) . 3. 78 (2H. d, J = l . 6H2). 3. 9 2<3H. s), 3. 
9 5 (3H. s). 6. 7 4 (1H, t, J = 2Hz) . 6. 7 9 (1H. s). 7. 2 7 (1H, s), 7. 
23-7. 3 7 (5H, m) . 
FAB-MS ; m/z = 3 94 (M + H + ) . 

[ 0 0 7 3 ] <2) l-^>^)b-4-H^a»y>4-(S.fi-y?( 

fift BE<t^^J (5) 2. 9 6g(7. 5 2mmol) S^h^tKD77> 
(80ml)II^^L> lO^/^y^A^iffli ( ^ zK Si ) 0. 
3g£Jjnx., :^M^'0 : . \z T l . 5R#!HJ zK ^; All L . Mitt* 

mm&* mm & mi*, mm u n &m vt&m * n ft . 

y'J*yj^7A^7hi/77^ - (ifclt:*^U>/ 

^^y-;u^) ict^^l. «jfflft^*o 7 ij 2.7 

3g£® 

[0074] 7'J-# 
1 H-NMR (400MHz, CDCIj ) ; 6 (ppm) 1 . 63- 1 . 82 (5H, m) . 2. 0 
5 (1H, dd, J =7. 6Hz, 1 4Hz) . 2. 4 0-2. 50 (2H, m). 2. 6 2-2. 70 (2 
H,mh2.76(lH,dd,J=4Hz,17Hz),2.9 6-3.03(lH.m) t 3.36(l 
H,dd,J = 7.6Hz, I7Hz), 3.55(3H,s).3.90(3H,s), 3.97(3H. 
s) . 6. 85 (1H, s). 7. 1 6(1H, s). 7. 2 2-7. 36 (5H. m) . 

[0075] z n & 1 1 <t zK -5N ^ *r x ^ / - )V * Mi 
^Tffidsiiitl, 1^ y-Ji/^^itei l/, i=i & US t 

LT«ffi{fc&tt<0JfiHfttfi 2.26g^fJ=/z 0 (JRSH ; 70%) 
[ 0 0 7 6 ] Jfc J& 



( 9 ) 



1 5 

; 2 I 6-2 I 7TC - 

' H-XMR(400MHz. CDCh ) ; 6 (ppm) 1 . 75 ( 1 H, bdd, J = 2. 4H 
z, 14Hz). I. 93 (2H. d. J = 7. 2Hz). 1 . 98 (I H, bdd, J = 2. 4Hz. 14 
Hz). 2. 37-2. 53(2H, m) . 2.69(lH,dd,J = 4Hz, 17Hz), 3. 00 (I 
H,dq,J = 3.2Hz.7.2Hz).3.12-3.30(3H.m).3.32-3.41(2H. 
n). 3. 9 0 (3H, s), 3. 9 8 (3H. s). 4. 14 (2H. dd. J = l 2Hz. 4 3Hz). 
5. 52 (IH. s) . 6. 87 (1H, s). 7. 1 2 (1H. s). 7. 4 2-7. 50 (3H, m) , 
7. 66-7. 75(2H,m). 
FAB-MS ; ra/z = 396 (M + H ) . 
[ 0 0 7 7 ] % Jfe" fill 4 2-(l-^ > V 2m_£SJJ c > > ~4--< 
MeO N 

MeO'' 



1 0 




N 



1 76 

16 

i i ^ V W ^ Jl-B. * V ^ / V <7) -A - FiE 

[ 0 0 7 8 ] 
[ft2 5 ] 

MeO 



MeO 




[ 0 0 7 9 ] 
lit 2 6 ] 




MeO. 



Me 




[0080] (&mws4-i9\s\-mkm<Dmmm 3 fce«s 

tt . 1-^ > ->*;i/-4-(5, 6-v? ^ h + y-l-< > y / > -2- 
-T Ur>)/f Mf^U ■>*> 30. 0g(79. 5mmol) £ r- h 7 
t Ka^v>(500ml)tt-y5 : -;i/r;Uzi— ;U (250ml) lzf& 
fflU, *'J^A • t-^h + y H 8. 9g(79. 3mmol) £ All 

x. . m # ia &l t i Wf nn aii m m m l & . & *a * t & ^ 
rtLfz, & $ & , m je © & : u *s *> n tz m m & u # y ju 

ii zf A ^ □ v h ^ 7 7 - (IS^^X^^/n-^ + it > 

&v)Ktvx>&mitftm 6.27g^f-3=fco (turn-, 2 1 x> 

[ 0 0 8 1 ] ; 1 30-1 32*C . 

1 H-NMR(400MHz. CDCh ) ; <5 (ppm) 2. 20-2. 60 (8H, m) , 2. 7 
8(lH,dd,J = 3.2Hz,J = 17Hz),3.37(IH,dd,J=8Hz,17Hz),3.5 
0-3. 60(IH.m). 3. 54 (2H, s), 3. 90 (3H, s). 3. 97 (3H, s). 5. 09 



MeO, 



20 



30 



<1H.d. J=8. 8Hz). 6. 86(IH. s). 7. 17 0H. s). 7. 22-7. 36 C5H, 
m) . 

FAB-MS ; m/z = 3 7 8 (M + H* ) . 
[ 0 0 8 2 ] 'M M m 5 > ^ ; P - 4 - ( 5 . fi- y / h^y 

-2-l FP^y/fihi-^ > y / >-2--r;i/)/^;P bf^< 
Li v xpfriig 

[ 0 0 8 3 ] 
[ <t 2 7 ] 
MeO, 

Me0 ' 




[ 0 0 8 4 ] 
[ it 2 8 ] 



MeO 




MeO, 



MeO 




OH 



[ 0 0 8 5 ] ft m flfl 64-79 1 5 1 ^ ^ *g 0 U 0] 4 \Z U « $ 

n , i > v ;i/ -4- (5, 6-^ ^ h ^ > -i > y / > - 2- 

-f * ^ )V ¥ 1 U v > 15. 0g(39. 5mmol) S rh7tH 
D 7 7 > (200ml) II L , ^ * It * X * ;|/ 7 ^ 

K 6. 88ml (3 9. 5mmo I) £ ftl *. . Z ft Z -7 8*C * T ^ ^1 

K n 7 7 >) . 1 . 5M--> 9 u ^ > % -ttt A U 30^>|JIJ 
ffi^Lfe, — ^j, 75X-A ^ ^ ;i/ A T ;U 7^ t H 12g^l70 
■C IC T JTJII ^ ft m U T * )V A 7 7 s fc K ^ fJS £fe ^ ti: • -I- Hd 
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£ J£ «E M J K , -781C II T I5^fll] A* r U > y L /to -78tC 

rco z <z>ty iz&fu&itr >=e~<y Ms&mm 3oomi^;jii 

^ I 1. 5g£fl*fco (irsH ; 7U) 



( 10 ) 



I 7 

[ 0 0 8 6 ] y *) —ft 
' H-NMR (400MHz , CDC h ) ; 6 (ppm) 1.18-1.39 (3H. m) . 1.4 
3 <1H, bd. J = l 2Hz). 1 . 4 7-1 . 5 5 (1H. m) . 1 . 62-1 . 74 (2H. n) . 1 . 
78 (1H. bl. J = l 2Hz). I. 86(IH. bt. J=lOHz>. 2. 50-2. 70 ( 1 H. 
in), 2. 7 5 (2H, dd. J = l 2Hz, 1 5Hz) . 2. 97 (2H, dd, J = l 7Hz. 24H 
z). 3. 4 2 (2H. s). 3. 5 4 (1H. d. J = 10Hz). 3. 7 8 (IH. d, J=l0Hz). 
3. 89 (3H, s). 3. 9 7 (3H, s). 6. 86 (1 H. s). 7. 1 2 (IH, s). 7. 1 1- 
7.30(5H.n). 

[ 0 0 8 7 ] cm £ i ix-tikitykm&G / m 
^TUktSSiUk\z^m I, . 10%-^xKx ^ / y y n tr 
;n-f;p^ e his ft t . *g jss re <d & 8.40g£ 
(*K^ : 48«) 

[ 0 0 8 8 ] Jfc&lfc 
tit,& ; 175-1 78*C . 

' H-NMR (4 00MHz, D, 0) ; 6 (ppm) 1 . 08- 1 . 23 ( 1 H. m) . I . 23- 
1 . 54 (5H. m) . 1 . 64 <1H, bd, J = l 3Hz). 2. 45-2. 60 (IH, m). 2.62 
MeO, 



MeO 



I 0 




VI \M ¥ 9 - 2 6 8 1 7 6 
I 8 

-2.75(lH.m).2.94(2H,dd.J = l8Hz,2 8Hz),3.05-3.l6(lH, 
m) , 3. 1 6-3. 2 6 (IH. m). 3. 48 (2H, dd. J = l 1Hz, 5 3Hz). 3. 6 2 (3 
H. s). 3. 72 (3H. s). 4. 00(2H. bs). 6. 92 (IH, s). 6. 94 (IH, s). 
7. 18-7. 30(5H.n). 
FAB-MS ; m/z = 4 I 0 (M + H* ) . 
[ 0 0 8 9 ] # m m 6 i-^ > u )i-4- ra- (4. S-y * h 
* x- 2 -ft ;^ ^-/7i^ >i>)-2-* * v iypt ^;^^'J 
y > g> fr b£ 

[ 0 0 9 0 ] 

[ it 2 9 ] 
MeO, 



.COOH 
O 



MeO' 



[ 0 0 9 1 ] 
[ it 3 0 ] 
MeO, 




N 




/ 



d) 



MeO 



(2) 



MeO MeO. - CHO 



MeO. 



MeO 



(3) 



,COOH 
O 



IMCOOEt 




NCOOEt (5) 



(4) 



MeO 



(6> 



MeO. .COOH 



[ 0 0 9 2 ] CD l-^ > V Jl/-4-(5. fi-v? * H =fr :>^f > 
>-2-*f ZkJ ^ fc f ^ U H > ( 2) 

l-"* > v ;U-4- (5, 6-y ^ h * 3^ -l — T > ^ y > - 2— f ^) 

iHf^U y>(l) I00g(0.26mol)^y^y— ;U(1000 
nDiZffimis* ykTvT > zK & ft * * & * h U * A l 9 . 9g 

(o.53moi)&»* izjjn**:. ac t 1 WMffl . 2e>i;:3m 

vtz'&. m j£ © « u fc . c o us *ft c zK t & m & ® h u 
V A tK j» & £ An * . & ft y ^ u > II t mi m I* rz c & « 

tfc&ifHlttUtJ*^!^ (700ml) Sfll*., JE#Lfca*£ 8. 
5Mftft^t»lIf ^ (200ml) (CttlTefco & %L ic 

I 07g£ # . C<0«ltt^«fc*ife<t>C^U>|;»»L. 



40 IzlMfeJfeSM i L TtSJSft^^ (2) 88.6g«:^fc. 

( ; 9 2%) 

[ 0 0 9 3 ] tit j& ; MO-l l It:. 
' H-NMR (400MHz. CDC I j ) ; (5 (ppm) l . 28 (2H, dq , J =3. 6Hz . 
I 2Hz ) . I . 4 6- I . 58 (IH. m), I . 6 7 (2H, bd, J = 1 3Hz) . 1 . 9 3 (2H, d 
t , J = 2. 4Hz, 1 2Hz), 2. 3 7 (2H, d, J = 7. 2Hz). 2. 86 (2H. bd, J = l 2 
Hz). 3. 2 2 (2H, s) . 3. 48 (2H, s) . 3. 8 67 (3H, s). 3. 8 74 (3H. s) . 
6. 39 (IH, bs). 6. 84 (IH. s). 6. 98 (IH. s) . 7. 20-7. 3 2 (5H. m) . 
FAB-MS ; m/z = 364 (M + H* ) . 

[ 0 0 9 4 ] ® 4-(s.fi--y*s*~w> ; T ? >-2->rji/)* 

5 0 ± Jl-i-X b * zs ±J JI/tK - K ^ 'J v> > (a) 



( 

I 9 

fftKiMLft #1 (2) 87. Og(0. 24mol) & *<> "bf > (800nl) C fH 
M L , £ □ ;|, 4 s flft X ;i/ 36. 6m I (0. 38mol) £ Jjll x. „ 1 

LT^ESftftt) (3) 82.7g£f&fc. ( «K ^ : 100%) 
[ 0 0 9 5 ] ' H-NMR (4 0 O.MHz . CDC 1 1 ) ; <5 (ppm) 1.08-1. 
2 2(2H.n). I. 25 (3H, t, J = 7. 2Hz), 1 . 63- 1 . 75 (3H, u) , 2. 39 (2 
H,d,J = 6.4Hz),2.73(2H,bt,J = l3Hz),3.24(2H,s),3.88(3 
H, s). 3. 8 9 (3H, s). 4. 0 5-4. 20 (2H, m), 4. 1 2 (2H. q, J = 7. 2H 
z), 6. 41 (1H. s). 6. 85 OH, s). 7. 00 (IH. s) . 
FAB-MS ; m/z=345(M* ). 
[ 0 0 9 6 ] <3> 4-r3 - (3. 4-y ;* b * :>-fi-* x 

- no -2-** v 1 7 p h T )V-\-x b £ > a ^ fcf ^ 'J 

y > (4) 

fft fii f L ft (3) 25. 0g(72. 4mmol) £ r- h 7 fc H D 7 =? > 
(350ml) II i$ L/ , zK(250nil)t^^iS3'i?^f«^-hU^ 
A 46.4g(2l7mmol)£Jinx.£:. 2k ?fr T , 0. 39M-W ft * 
X = -)A/fh7t FD77>^$ 5.5 7ml(2.2ramol) 
[rarfc{t*-X5*Alg&T-h^fc K n ^ 5 > < 1 On 1 ) izffi 

misMMvrz] & i o*> fiu *»fnidTi/ft. £ e> k & u \z 
x zowm&ft- l it&. mmmrn-t b u * a ig^jjiiAti 

is«fUT«^jihttissfs*^^. z\ <d m m & u * y ^ * 

^ A /7 a T b ^ ^ 7 ^ - (n-'v + lt >/ffcF£x^;P^) 
KTMfKL. 8.82g£#fc. £*l*»i»x3=- 

;P / n-^\ * it > ^ <d PS ftS 701 & & £ fc'i ft £ U T 43 £S 

ft-&*(4) 6.30g*f&fc. (iRsp ; 23%) 

[ 0 0 9 7 ] HA j£ ; 1 35-1 36*C . 
' H-NMR (400MHz, CDC h ) ; 6 (ppm) 1 . 0 8- 1 . 2 0 ( 2H . m) , 1 . 2 
5(3H. t. J = 7. 2Hz). 1 . 7 0 (2H, bd, J = l 3Hz) . 2. 00-2. 1 3 (IH, 
in), 2. 5 5 (2H. d. J = 6. 4Hz) . 2. 7 7 ( 2 H , b 1 , J = 1 3Hz) , 3. 96 (6H, 
s) . 4. 05 (2H, bs). 4. 08-4. 16 (2H, n). 4. I 2 (2H, q, J = 7. 2Hz) , 
6. 67 (IH, s). 7. 30(1H, s). 9. 90 <1 H. s) . 
FAB-MS ; m/z = 3 7 8 (M + H ) . 

[ 0 0 9 8 ] ® 4-f3-(3. 4-> ? ; * b =fe > - 6 - Jl )V # ± > 7 
x x n,)-2-d- * v l 7 □ K ji-i-x ^v^;^-^P^ 
U y > (5) 

ffi (4) 6. 14g(16. 3mmol) $ 7 t K - K U ;KI 50b 

Di:^)^U U>(g?R"t h'J-)A 0.78g(6. SnmoDO 
xK (20ml) t , 30*-i^^ <tyk T MM 2. 03ml (17. 9bhoI) 
SriJIlAfe. ^I'tK^T, MMi^ilS!^- h U A 2.06g(22. 
8mmol) <D zK (20ml) ^ f£i: £ 30 # |H] W T « T t . * <*> * * 

ffijffi h U O A 1. 5g^r /JII AT 5 

^ . M & m X . Jti {t ^ ^ u > |i r Wl Hi Lf:. ft ^ i+ Jft 



11) ($[l¥ 9 - 2 6 8 1 7 6 
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Siur^e^ ^ ft * t'i . c n $ > ^ y - )i & e> w & ft 

(iK*£ ; 81%) 

[ 0 0 9 9 1 1^; 1 63-1 64*C . 
' H-NMR (4 00MHz, CDCU ) ; <5 (ppm) 1 . 08- 1 . 22 (2H. m) . 1 . 2 
4 (3H, I, J = 7. 2 Hz) . 1 . 7 2 (2H, bd, J = l 3Hz). 2. 0 2-2. 1 3(1H. 
m).2.49(2H.d,J = 6.4Hz),2.79(2H.bt,J = 13Hz),3.93(3H, 
s). 3. 94 (3H, sh 4. 05 (2H. bs). 4- 07-4. 15 (2H, m) . 4. 1 1 (2H. 
10 q. J = 7. 2Hz) . 6. 64 (IH, s). 7. 64 (IH. s) . 
FAB-MS ; m/z = 394 (M + H* ) . 

[0100] (5) 1-^>vll>-4-((;.7-v^ N^v-fV^ 
T U > -3--T /H/f/ ^^'Jy> (6) 

iWHiiftft^ (5) 4.40g(ll. 2mmol)^X^ J — )V (1 00ml) (3 
^®U> 5X-7Kitt<t* U A*»«t C 85. 5X-7KHft <k * U 
^A 32.8g^zK lOOmli;^^ Ufc t> <Z) 3 ^ Jtrtl A • Q Mn 

mm.T. -mmmumisti. 'mu^x KfttT* 

5X-ttlitt*5«t Of IN-ifer^g SriH ^T'Nl L, M ffi ffi tit Ltl 
^^tf^^Sr^feo C n £ * ^ / - )V ( 250ml) (I T <B W 

^ <Dnm & $ 6 C * 9 J -JKlOOral) 

tc m 83 tft . & j& l r tti * # . aB«c*«fliis«LT^a 

CD ttJ S: fil «fc 4.39g$^fe. C©5S«S*X^y-;Kl 
OOml) IC SS® L , ^K^'J^A 2. 32g ( I 6. 8mmo I ) £ Jjll x. 
rz. fatfiT. ^{t^>y;U 1 . 20ml (1 0. I mmo l) CO x ^ y 
-JK2il)»«4j|STl/t. to * & 10^>|H]fiJ«i^> ?i? 
i&KKLT3£(-5(#Rn&#Lfc. zfc * fill A . )K ^ T , 

i n-«a net * «j m * MiE&mis*' &ztittmm&*£ 

^t^Ac . - <D & * 9 J - )V (50ml) t « > «t? > (50ml) 

1:^*^1. ?fr T . 2 . OM- h »J y ^ ;p v U Jl v 7 7 y * 

> 5. 59il (I I. ZiiboI) £1RT -C0^^5^>[m^^ 

0ml)II^^L> 5K?&T, 60%-xK : Mi\L^ h U ^ A 0.31s 
(7. 8mmol) ^;j[l A > ^ (7) S S 5 ^> 1/iJ fit «s & . ^Ii:LT 
$ 6 (Z30^>finm^ It. ^K/^T, IN-tt*ICT*»llft, 

;j: is m is x m & & m « ^ rft ^ ^ , c co m w & m s > u * 

yj^7A^D7>^77-f - (XH-S^U*y;U, n-'S 
+ -9- >/ilif J^) HT«f«U, *iWttWitt«?ft i: 
LT^^ftft^(6) 1.20g€rf»>i. ; 28%) 

[0101] ' H-NMR (400MHz, CDC J * ) ; 6 (ppm) 1. 33(2 
H,dq.J = 3.6Hz,12Hz), 1 . 68 (2H, bd, J = 1 2Hz) . 1.77-1.90 (1 
H,m) 1 1.96(2H.dt,J = 2.4Hz,12Hz),2.42(2H.d,J = 7.2Hz), 
2.87(2H,bd,J = 12Hz),3.48(2H,s).3.96(3H.s).3.98(3H, 
s) . 6. 1 7 ( I H. s) , 6. 73 ( 1 H. s) . 7. 21-7.32(5H.m). 7. 62(IH, 
50 s). 
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FAB-MS ; m/z = 39 4 (M + H' ) . 

[0102] @ i-^ > zl )i/-4-ra-u. s-v * s £ ->-2- 

mJ ULUt^^ (6) I . 07g (2. 7 2mmo 1 ) £ X ^ J - ;p ( I 5m 1 ) \Z 

mmv> in-* aft* h u v /±&mm 1 5 m i ^ ;j» ^ > $tm 

•#W'*.T> 20^[liJ An&jSaft V ft. *ttT, in-Mi:t 
ft «s * * jju * . Jfcft* ^ u > crfliaj u, aire 



12) WW¥9-2€ 8176 
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tfr#£4TrM1 <*i£» da ft tfr t t T tS 'fig ft ^ 0.85g£fV l 
(IRSP : 76%) 
[0103] MA; l20tWJ.:. 
1 H-NMR(400MHz, CDC Is ) ; 6 (ppm) 1 . 70 (2H, bq, J s 1 2Hz) , 
1. 81 (2H, bd, J = l 2Hz). I. 92-2. 04 (1 H, m) > 2. 4 5 (2H, d. J = 6. 4 
Hz), 2.60(2H.bt,J = 12Hz). 3. 35 (2H, bd, J = l 2Hz) . 3. 86 (3H, 
bs). 3. 90 (3H, s) , 3. 90-4. 00 ( 2H, m) . 4 . 0 6 ( 2H, b s ) , 6 . 6 1 ( 1 
H, s). 7. 3 2-7. 4 8 (5H, m). 7.61 (1H, s) . 
FAB-MS ; m/z=412 (M+H* ). 



